Mutational analysis of patterning of oral structures in Tetrahymena. II. A graded basis for the individuality of intracellular structural arrays.
The ciliary arrays of the oral apparatus of the ciliated protozoan Tetrahymena thermophila each have their own unique 'pattern signature', which varies little so long as the number of arrays remains the same. In this study, we analyse the consequence of increases in the number of these arrays (membranelles) brought about by certain mutations. In oral apparatuses of mutant cells, the addition of a membranelle is associated with specific alterations in at least one of the other membranelles. The features that are altered include the relative lengths of membranelles, the state of ciliation of basal bodies located at specific positions within these membranelles, and the spatial configurations resulting from displacement of ciliary units during late oral development. The final organization of each membranelle depends upon its relative position along the length of the oral apparatus. This indicates that the membranelles are not individually 'named' by the organism, and suggests that the unit of pattern organization is the membranelle field as a whole. In the Discussion, we consider means for testing whether the same underlying idea might also apply to multicellular systems, such as the vertebrate limb, in which spatially ordered differences appear to be superimposed upon a fundamental repeating pattern.